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PROBLEM TO BE SOLVED: To provide a substrate surface flattening method for 
achieving a further global flattening by flattening an interlayer insulation film as compared 
with a conventional method when forming a multilayer wiring structu ^ 

SOLUTION: A flattening method includes a process for applying siloxane SOG 36 onto a 
substrate ground layer 34 to achieve a coating thickness exceeding the elevation 
difference of the level difference of the substrate ground layer and a process for 
performing curing by performing a heat treatment onto the siloxane SOG application film 
at a fluidization temperature or higher, pressing the high region on the siloxane SOG film 
surface on a flat-surface-shaped pressurization surface 18, moving the siloxane SOG at a 
high region onto the substrate ground layer, and filling siloxane SOG between the 
pressurization surface and the ground layer over the entire surface of the substrate 
surface, thus performing the global flattening of the substrate before forming a second 
wiring layer. 



COPYRIGHT: (C)1998,JPO 



THIS PAGE BLANK (uspto) 



(19) H2|cBI!}^flFit (JP) (12) t& 19 4^ 1^ ^ 



^ltPi¥10-247647 

(43) H W-mo^ (1998) 9 ^ 14 B 



(51)IntCl.° 
H 0 1 L 21/316 
21/768 
21/31 



F I 

HO 1 L 21/316 
21/90 
21/95 



G 
Q 



(2i)mw«# 


!|$aJF9- 48983 


(7i)ffliaA 


000002185 










(22)mffiQ 


3p^9*P(1997) 3fl4a 




*]Sc«ffi;iiKJtajii era 7«35# 



























(54) [38W©««i;3 S«^w¥a^b:;5»RtPFffl{bgi^g 

(57) [W*^?] 

3 6 $:S1ST«!!ii 3 4±tMWI>XSi; , »(L?a« 




(d) 




as «2«>-r9;<TTEosu 



10-247647 



yjh s o Gm^mizBJm^mLx >vi^^y^ soa 

y^s o G ^m^Tmm±c^)(&}nzmjst}it. &^m^ 
mizhtc ^')v?Ew\bTmmt<r>miz>tii^->ry^soG 

m^m 2 ] ^Mm<r>^\%fm4 0 0 r-c-j^i. c t ^ 

m-^ms ] ^mwmL±.izmwmmm^m^-th 
m 1 (Dmimmf&Ltzik. m 1 mmm±izm2 

c^MUm & mtzmS.coyvi-J^/i'^iB'ftin-j 

i^a^v-y^so Gi}>io^j:i,mmmjK m 1 cr,ummt 
't(^->±('}m2aMmtc^)mm-fi^ti6m^^mx' 
h^zt i:nmt i-hm^m 1 xi± 2 iz^m<r)mm.m<7^ 

im^m4] mm^^^-t^^^y'i'trifqmzmz.^ 

-'r-ty^±cr>mmizMmt. mmxn±^^j:^m^^^ 
^wmmt . pmm^mmiznLx^m^it?>M^mm 

t i^^hWEEmmt ^mtxv^^zt ^mWLbi-:^^- 
[00 0 1 J 

mmmmmt:¥m{t lx < l , 
M(y)^mtiim. m^<r)-^m(rimm^zn^j:^m^ 

W,zm-t^i>cr)X'hi>. 
[0002] 

mmLX^-i^-~y^^^^.^ y^-f,X':^-i^yi}^^ 
SOG (Spin on Glass) SrfiOTL, ^^LJtSOGJK 
[00 03] ZZ.X\ ll3^#B§L'5rA''^>;'r;P5-^ 



SiHflt-S. ^t-f, 113 (a) (C^^J;-5tC, S-«h(C 

TWaiRIie^M^iiLTBPSG (Boro-Phospho 
Silicate Glass) 11115 0 grfigUL^ miiffJA 1 iem 

a 5 2 ^flijfig L , s o Gmt<n^mm t lt . r^xv 

C VDSt- J; 5®?flllS . mt\mm4 O O n ni1§g(?)r 
r7X^TEOSM5 4±{CXb">'3-b{Cj;0SOG 

^'5e-^mm-5oonmnmi,zm^-tt. iJ:v>T'. cf 

(Reactive Ion Etching, BIE) (C J: 0:e. .y^./-C>y ^ 
L, 03 (b) A liiI||®5 2±i7)SO 

G^5 6, S{cr7XvTEOSM5 4£^)-gP5:|^4f 

[0 0 04 ] 

io*>. l24t::7K-tJ;5(:, SOGM^MTpL /iilfg. ai 
6 0 Ti4. SOG Jl^OS? ^<7JT' 

m.ms2X'\t. soGm(r,m^ifim,\.^tzibt,z^ ^i^^- 

"t'$)l>o l^3(C{i, X yf-y'\>y:J'B#JC7°7XvTEOS 
-'TE O S ^ t tOX y ^y^^mmit. H[I*>x v^yyi. 

[00051 fci^-r-, -ft^WJSlSm® (Chemical Mec 
hanical Polishing , l^Xf. CMPfci^|2f I.) fi^fg 

ffii:{4. 05 (a) (cij^-rJ: EMJSe6±izyy 

xvTE o s^cojir^jgi^ige 4 Lfz&mmmiz 

X7 'J -«i7)gf^|fij6 8 SrSPtL, mm^i-y H 7 0 ^Ulli 
§ -arr fijf^jpj 6 8 (z J: T ^^JgiH^ll 6 4 * Sflg-T -S ^ 
t(cJ:0. 05 (b) {c5K-rJ:o(clir^$6iiiM64^^ 

ffl^tL, ^^~^<fmm^i!im-t?>L(^xh&. ta^ 
^ti^z^mi^m^FizMLxmrn^irRi^ii-fcit), cmp 



JSDOCID: <JP_410247e47A_J_> 



(3) 



[00061 ^%mi. m.^ffmMfnmiz\m-thz. 

[0007] 

soomjzittx. 4 0 0T.mm<7)^K)n<^^-^ms,m 

W%X'm.m^$:mi-i> i-a^^y^ s o G^jfralSfe^tll 
fc LTf$fflL. W(^mz4QQ'aSMo:>mMmi:i^vi^ 

■!?->3^ s oG{cjfi Lx^m)^'^tm.^(7}mMt)7m^zm 

^ ^)V'n^<^mimz\iT-+'^^j:cr)X\ i-o =^f-9->v^ s O G 

^mtimmmznK'th z. 1 1 j: , m.mm^z-mw\i}'h 
mmzmm^. :iixizx^iru~j'{Mm^mm-f^ 

[00081 A'MBm^m&-fi>tz)i>\.z. -^mmi^t 
m?mi:mm±},zm^-i'h tz)^<<z , mw.Tmm<^wt^oy 

m^m.m:.<^mw^\z^j:h X o tci^n^^ty^^s oo 

c^vJSKi (LiS.ffitiiicoiSJgT'i'- n ^Jp "9- >-^^ S O Gm^Wl>z 
mm S-IS L r n -9-.>-^ _S O G ^Mf ft $ -ti-l, i: it 

m^^^mLx . isnrr^,^c;>'a^-»^> s o g ^mwcr 

T«!l/f b <^M\,z v'a^-»;->'^S0G$: ^ jg $ Atr>r3 ^ ^ 

T >j yr-t^xmt^mx.x . mmco^u-z^ji-^mit 

ar^T 9 J: 0 iz Lti Z. 1 5r#ig i: LT V , 
[00 0 9] *^Qn-C'i'aJf-9->-^SOGSr<$fflt--i>cO 
{i , 4 0 0 "C^^ cT)^ 0 ]^ < ^tajK#iai^-Ci« V n1iitfi& 

:^hmiz>-a^-^ymt-^^^^-ri>soGTh^ . 

adf-tf>-t{i. S i -OJS-^ ( v'nJf-9->tS-^) ^ t>-:? 
•ft^!rWJimT-S>oT. mVtiyn^^yHg SiO (H 
2 S i O ) „ - S i H3 . m'-\K>'x:3^-*ry ( - Hj Si 
O - ) „ b'c:>-m^X'^. § *x I, fL-^iRo-C^, . V o =af 
Hf>-^SOGSrM^»j-r^m-(4. SiJ^-?{i'5:< . 

> .y* s o G(r)mi}it&m?x±<7)Wimx\ mm 4 0 or 
-c.t)i.. ?piiB'cflis-ri.:^sf4. mm^\^i}K mm 
mzumm^wKTMw 

[00 1 0] *?6B;j;fr^(i, m^mi:iyv3^^yj^so 

2 miws imii^th mizmm.c'iy^- / nvpto fb ^ 



[0011] -^^mum^mm-tMzim-f^^mt 
iM.m-\yr{nc)msi.^iim:thnm'fkt . ^-^r^ 

[0012] *ii60)j<7-jvj[afi:^g--c{4. ffE^sojfffi 
S O G5:<KP;rt:jjKi!j$-t2-T , v o-^-f-y^'^ S OGM^lf 

■C'§ . 'J y ^7 :7 Xllt:: (t :7 4- X i;y ^ 
[00131 

fjnjsr^-ff T . ^wmmtmmm.^¥kmw-omm\.z%% 
m-th, m , vj.rcrmmxiSiSmi'^. immi^mm. m 
mmi^^^mc^mmff-jrzufx^m^x'h-ox . Mzm^ 

mmm 

:^mmmii . :^^miz ff, ^ mmmm(^mmmx'$, -g> . 

mx\hi>, ^mmfm^im^m 10 It. mm.±im^ 
^rLti^-n^^ry^soGm.^^ j-T'j yf^'-t^t^iz 
>u^^y^ s o Gw.'kmwm^zns. Lxmrnt-thm. 

m.X'hh, ^^j.TVyi^lQU. muzm^-xoiz, 
^- 1 2 1 . RfBi-^' y^< 1 2 coiiifflu yymz%^ 

Mftb-^ 14.t^<iiTV^|,. ^HG^A-WU 2|*I(C 

•>x/^WJ; Ofll*-{:y«s#=S:^^f3RI^^SoWffi«xl 
8 i: 1 8 Sr't7xy\W(,ci^{t-C±Tl::#l^$-^«.?ft 

m.^3\t7^t:Mz, mxa 2 4 1 . ®^ip 2 6 i: mmx 

$>t. -^--fer^ 1 62it/ifffiEl Sti, 4 0 0*CW±<7) 
^-f^ (S i C) , M-fLr;U5x'>A:^'>i^ (A 1 N) 

mx-Bfii'^-h. 

[0014] aTiz. miizyfk-ffmt^&mirmmL 
X. soGm(o^imt$:ffdyjm^m2^^mt-:>':>M^ 
^-r. 1212 ( a) i,z7fi-i-xdi,z, mu±i,z. m 
<x. rmmmmt IX BP sGmso^^mt. ims 
OA 1 nmm 3 2^mm.L. so Gammm t txry 



(4) i^BHVl 0-24 7 64 7 



SM3 4 i:mti£4 0 0 n m<^MmX'A 1 ffi 
^il3 2±(CJfef|-r -g>, et^T, r?X-?TEOSM3 
4±(Ci^u^-tf>-^SOG3 6 (I^IT, fg!#(CSOG3 
6 ) *r 5 0 0 ri mcommz^ij: 'jizmfj-t^, 

[0015] ilK\>^x\ m 1 iziikitim\^m 1 0^?)^ 
jt-^A' >v < 1 2 i*i(c s o G 3 6 Lrz^m^mp^. 

L, jJIAP2 4*»<',N2 imXL. ©?lP2 6*>r,ifi^| 

X , s OG 3 6 (c4 o o^cmf&co^ism^mmmm^T 
-CM-r. MScO^:^. SOG3 6{ieS|JjL*&is'.^^, s 
OG 3 6//?ll!)LS&*^l>B$*T', ffE^M2 2 SrSlll 
L. EI2 (b) tcii^-tidtc. ffatKl 8(cJ;0JfE:>3 

imm.±cr>soG 3eiz(m^-^i>. cmcio. Bin 

C^)]^V^^I1^(C^§ SOG3 eti. El 2 ( b ) tZ^p^J; ^ 
^ „ L^ii^ilti S O G 3 6 ±■)^<r^WBU 18tT 

7X^TE o sm3 4 bcomzmtixx . ^c^mz^m 
■t h . snioit; t tm^mt corsx' s o g 3 6 

i«fl£n/j»^r < fzfmiztx hk. S O G 3 6 <r>-^imi± 
Mm^Uim2 (c) iZTjktX -J ^-^iB^j: so 
G 3 6 <7)ffi^t|:& t -!> . 

[0016] ^<7).f^.. 02 ( d ) J: 0 1 . fllliSJ 
ff^*lt1f-r^/i46(C, SOG3 6±(cm20r7XvT 
EOSM3 8^:fi£)ML, /A't>T'#;2Jif)A 1 iSIS®4 0 

*Jfj|*-ri.. .ri-LlCctO. lE5i(Cr<.'J' 

[00 17]^±J. iiOjia^t^Dl^Tti:, SOG3bff> 

*jmw.^^Tim, En*>r5x'vTEo s[g 3 4 c^ian 
c7)iff<sm:ji±i;isjg-ri.c:i:3b''ii>:>sr$>i.. f<?iji.(f. s 

HCJiSf&n (1212 ( a ) TDT-*^) 5 0 0 n mX'h 
him-^t,i. SOGSboymMW.^ (S2 (a) T'TT^ 
^> a: 5 0 0 nmliLJi(;-r-Si^i^*«ibl>. ^ttii, 

s o g 3 6 ^ ^«J^*>4> fSv ^MJStc:tf EE:^ (c J; 

OaSSb tJtf*, If EE^ 1 8 i: Tific^r^XvTE O 
3 4 corals. S«ffi^®(C;j9/c 0, SOG36t2i:0 

t:<i, SII^7)ffiV^^l^c^)SOG3 6(7)^JI//. SOG3 
6 WgSili^, SlliOl^fKSli: 0 t K< ^ >! ^^jfi^gT' 

MfST'tSIKO^iKIIJ: 0 t<gv^*i^C<:(i. }fE« 1 8 
i: TtifiiOr 7 X V T E O S P. 3 4 <7D^A^ S O G 3 6 



S()«S:^-r ^3t*6cO— fi?i)tcjg#'-t\ fte0^frfc:}3V->-C t 

^-i4^mix\^^^i)<. mLiamt-i^-izKix 

[00 19] 

^'>ryjksoGmim\>zmm^:m.L. 'm^k<r)nsm 
x'i^u^^>^soGmmo:>^}\m.m^ws.i.x . mm. 

m^mizhfz 0 fPJE® i: TIM comzi^u^^y^ s 
O G Sr^tM^ -froo^ i r ij y i7'-r -SXS i: 

4. ■^mwm^'&^mmzw.h, mi<^w^m<7im^<f> 

-rs>li:*>T'§. 'J V^^7 -f {^^^tt^7;^--;!;>'sV- 
-T&ftigsti. ■^mA-}im<7mmi.zmmt{:mm.^mM l 

[01S£Offi#^:|jiBj5] 

[01 ] ^?^m^z^h^m\:^m.(r,mMi.m<?:>-"':)cr>'^fSL 

i^-pm,mmmx'h i> , 
[02 ] 112 ( a ) ( d ) ^w^mimc^m^^ 
mm-rh^.cf}^jMm:(r>wmmmx'h h , 
[03 1 113 (a) {h) mik<r)^mfnm'k 

[04] ^r3-j<)Vfm^mm-f^mx'hh. 

[05] ms (a) at/ (b) {4. -ei-L-fil. CMPr 

1 0 ^m^izi^h^mmmcommm. i 2 Km 

f-ir>'^<, 14 g}3iSn#!ib-;J'. 16 -"^--bX 

18 wm.. 2 0 im^wmm. 22- 

-n'&mm., 2 a mxu. 26 m\u. 30 - 

• BPSGM. 32 Alffi^®, 34 yyX-? 

TEOS^, 3 6 i^U^^y^SOG^ 38 % 

2i7)r9XvTEOS|i, 4 0 m2®C7)A.lia^ 

50 BPSGM, 52 ||1«C7)A1E^ 

M. 54 X7XVTEOSK. 5 6 SOG, 5 

8 m2C0r7Xv'TEOS^. 6 0 A 1 iE«|*i 

^=5:^1^, 6 2 A\WM.imti:n.m. 6 4 

w^m., 6 6- lEiiiJi. 6 8 mmm. lo m 



4SDCX:iD: «JP_410247647A_J_> 



!Kf^¥ 10-247647 



[111] [03] 




40 mzmtoAMnsim 




THIS PAGE BLANK (uspio) 



